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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a stainless steel excellent in pitting 
corrosion resistance by providing a stainless steel with a composition 
consisting of specific percentages of C, Si, Mn, Cr, Mo, W, N, Ni, and Cu and 
the balance Fe. 

SOLUTION: The high hardness martensitic stainless steel has a composition 
which consists of, by weight, 0.40-0.60% C, iU2.0% Si, i U2 . 0% Mn, 11.0-18.0% Cr, 
Mo or Mo and W in amounts within the range satisfying Mo+l/2W=l . 0 to 3.0%, 
0.04-0.25% N, 0.1-2.5% Ni, 0.1-3.0% Cu, and the balance Fe and in which Ni and 
Cu satisfy inequality III and the value of A represented by equation I and the 
value of B represented by equation II are regulated to iU10 and iY20, 
respectively. It is also preferable to add one or more elements among B, Mg, Ca, 
and Al to improve hot workability. By carrying out hardening at iYl,000iaC and 
then low temperature tempering at iU300iaC or high temperature tempering at 
400-500iaC, the high hardness martensitic stainless steel having iY58 HRC 
hardness can be obtained. 
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16. 7 




2. 26 


0.96 


0.147 












0.0007 




BaL 


-3. 17 


29.53 


0. 93 


*mim 


13 


0.49 


0.57 


0.52 


0.55 


16.2 




2.07 


0.58 


0. 114 














0. 01 


BaL 


0. 4& 


27. 03 


0. 95 


kmwm 


21 


0.9S 


0. 31 


0. 45 


0.12 


16. 7 




0. 33 


0. 01 


0.031 
















BaL 


-21.85 


18. 73 


12,00 




22 


0. 24 


0.41 \ 0. 57 


0.32 


13.4 




2.03 


0. 43 


0.067 
















BaL 


9. 09 


22. 54 


0. 74 


itnm 


23 


0.43 


0.47 


0.62 


0. 21 


20.6 




2.41 


0.41 


0. 087 
















BaL 


10.35 


3L 57 


0. 51 


jt* 


m 


24 


0, 41 


0,53 


0.59 


0, 34 


9. 4 




1,83 


0.63 


0. 103 
















BaL 


-3. 39 


19. 16 


0.54 


torn 


25 


0.43 


0. 39 


0. 27 


0. 49 


4. 6 




0. 21 


0. BZ 


0. 12b 
















BaL 


-fi. 91 


19. 56 


0.79 


tt» 


m 


26 


0. 48 


0. 68 


0.45 


0. 67 


6.3 




4. 60 


0.33 


0. Ill 
















BaL 


12.01 


35. 14 


2.03 


turn 



[0028] 



[SI2] 





urn cc) 


en 


m$ HRC 


Vc' lOOOnV vs SCE) 


m% 


1 


1100 


150 


59.2 


102 




2 


1100 


150 


59.8 


94 




3 


1100 


150 


58.6 


S3 




4 


1100 


150 


59.5 


106 




5 


1100 


150 


59.3 


103 




6 


11 00 


150 


59.4 


104 




7 


1100 


150 


59. 1 


91 




8 


1100 


150 


59.4 


99 




9 


1100 


150 


59.0 


90 




10 


1100 


150 


59. 2 


95 




11 


1100 


150 


59.4 


108 




12 


1100 


150 


59.9 


105 




13 


1100 


150 


59.3 


94 




21 


1050 


150 


58. 7 


12 


tkVffl 


22 


1050 


150 


56. 1 


187 


ttmrn 


23 


1100 


150 


55.8 


23 


ttmm 


24 


1100 


150 


58.6 


4 


&Mm 


25 


1100 


150 


58. i 


16 


ttmn 


26 


1050 


150 


54.4 


5 


ttmm 



[0 0 2 9] g2i^^6iat, *S6HgjHNo. 1 *E) l^±^uflSr^LT^»9. Ml ^lf?L^tt t 
it<. ±3t?Ufe«ffiVc'100t 5 OmV (vs S.C. *50 Affl. Bffi. Ni/C uitCDfiftlfy — ol^LLt^^MI/Z 



( 

1 1 

ntifr&ftti&stmMN 0.21.2 3— 2 emi&n 

[0 0 3 0] 



) 2001-49399 

1 2 

*^M(4-tL^^3o^tt^ffi^^^-fc 
5. tat. ITs sJOPK aWfc. tfta. ^r'J^ Wffi 

s&Hu ^m^m^mmcom^ mm, ijwftfflv^i 



[IKB]*12^2fl3B(200 0. 2. 3) 

[H!*3S1] C:0. 40%^0. 

6 0%J2IT\ Si : 2. 0%OT\ Mn : 2. 0%J2i 

A=-40C+6Si-2Mn-4Ni+Cr+4Mo+2W-2Cu- 

B=Cr+3.3Mo+1.65W+Cu+30N ( 2 ) 

N i/Cu>0. 2 ( 3 ) 

[ft*Il2] ®S%^T. C: 0. 40%^li0. 

5 0%K1T, S i : 2. 0%£TF. Mn : 2. 

T\ C r : 1 2. 0%— 1 7 . 0%, MoiOToi: 

A=-40C+6Si-2Mn-4Ni+Cr+4Mo+2W-2Cu- 

B=Cr+3.3Mo+1.65W+Cu+30N ( 2 ) 

N i/Cu>0. 2 ( 3 ) 

[ff*J!3] &A%iZX, C: 0. 4 0%£r*S;?_0. 

6 0%OT, S i : 2. 0%£TF.. Mn : 2. 0%J^ 
T, Cr : 11. 0-18. 0%, MoitliMofcW 

A=-40C+6Si-2Mn-4Ni+Cr+4Mo+2W-2Cu- 

fit) 

B=Cr+3.3Mo+1.65W+Cu+30N ( 2 ) 

N i/Cu>0. 2 ( 3 ) 

[ tmm 4 ] it &m i 7^ 3 <^ma> liztatcommoL 



T\ C r : 11. 0—18. 0%\ MoifcliMo fcW 
£D2S^\ Mo+l/2FCl. 0%£j@;L3. 0%Jil 
T\ N : 0 . 0 4 — 0 . 2 5%Sr^*U N i : 0 . 1 
— 2. 5%fcJ:^Cu : 0. 1 — 3. 0%£^. **0 
N i tCu^iM ( 3 ) S£«J£*f SffiHT&^T. 

a^lflW:Fe^^5:^ **o ( 1 ) St^SftS 
Atf *« 1 0 KTF, ( 2 ) #C^5*L& Bf4# 2 OULhr 

+m b^x^yuxm. 

30N+llV+10Ti+5Nb ( 1 ) 

W£=D2»\ Mo+l/2Wtl. 0%$:MZ-3. 0% 
J2TF. N : 0. 0 5 — 0. 2 0%£^fTU N i 0. 
2*jBil. 5%. fcctt/Cu : 0. 1—2. 0%£^ 

i t c u£>Wflb&* ( 3 ) ^CtiPtJ£^"SJKHr 

£>->T. SS^WWfcFea^&'K **0 ( 1 ) 
^32fL&AfI£ s l 0J31T. ( 2 ) St»3ftSBI*S2 



30N+llV+10Ti+5Nb ( 1 ) 

<7)2«#\ MO+1/2FC1. 0%JI^3. 0%J2i 
T, N: 0. 04-0. 25%, 3 6tV, Ti, Nb 
^-5^1«4?ta2«£Ui*-&iM-T-0. 2 5%tlT, N 

1 : 0. 1—2. 5%^WCu : 0. 1 — 3. 0%£ 

■ft*. #*on i bcu&mm* ( 3 ) ^£JSJ^SiSlffl 

T*^T. H»3&^S«»fc:Fe3&*J?>5SrO. **o ( 1 ) * 
Afi** 1 0 1XF\ ( 2 ) 3£TSS£*i5 B«A* 

2 0 fcJLhT* $>^-t^Wmtt-S WTLftttcoftfifc 
m^)VrV*r4 b^kx^yuxMo 

■30N+llV+10Ti+5Nb ( 1 ) 

-^ttT o.io %a.Tirtrf & wtTiM^mtifzmmm 

^)VrV^rA bMxfyuxm o 

im$m 5 ] tmm 1 BM4 ^w#uw=ia»a v^-r 

3 3&« 5 8 H R C jyjiT ft 6 £ fc £ fc ^4 BfflAtt^ 
y^-f b^X^yixXaad^^rO. 3 0°C^B£M3. 5 



(8) 



2001-49399 



%*S7j<4*T^?lJ£llfuVc' lOOifi 5 0 m V ( v s S . 

c . E ) t$±T$>t>Z k $:W£kt ^&MJL&\icr)im,fz 

[¥«*E2] 
[*E*«&HB*] 0 0 09 

[0 0 0 9] S?fcSS23MI!t±. S*%(CT. C : 0. 4 
0%£S;i0 . 5 0%J2TF\ S i : 2 . 0%iaT. M 

A=-40C+6Si-2Mn-4Ni+Cr+4Mo+2W-2Cu- 

B=Cr+3.3Mo+1.65W+Cu+30N ( 2 ) 



n : 2. 0%J2iT\ C r : 12. 0%— 1 7 . 0%. M 
o4fc{4MofcWC0 2«3& s . Mo + 1/2WT1 . 0% 
^^^3. 0%£TF. N : 0. 0 5 — 0. 2 0%£** 
L Ni : 0. 2%Mt 1 ■ 5%£iT. BXT/Cu : 
0. 1—2. 0%^, ^NitCu^» 

( 3 ) ssijBtsKHtfcoT . mmtfmmmzF e 

(2) ^T^$^Bffi^2 0m±T'ft>S^t^»11i: 



:) 



(3) 



N i/Cu>0. 2 

[*EEi**Jf B«] 0 0 10 

[ffilE^fi£] ^sg 
[IflEiW] 

[0010] ^3^(1 C : 0 . 40% 

A=-40C+6Si-2Mn-4Ni+Cr+4Mo+2W-2Cu- 

ft) 

B=Cr+3.3Mo+1.65W+Cu+30N ( 2 ) 



(3) 



N i/Cu>0. 2 ■■■■ 

[#*«IE4] 

[WJEfcfSPfB^] 0 0 20 

[0 0 2 0] § 6 t_hlBta^fc^7C»ti. ffl^J& 
fcSo ( 1 ) 3Efc3jr$-Aet± . *»»CrSl^ 
-f h£^L^^7tS fc C&6C r . Si. Mo. W. 

V, Ti N Nb^WJt^K^^^SJSteiBtTllil* 1 
hSr^L-^V^THR-CftSC. Mru Ni. Cu. N 

*l«co*5 fc J «HttT^6 Zkfrb* ( 1 ) 5Cte*^A 



■30N+llV+10Ti+5Nb ( 1 ) 

^MtO. 6 0%HT, S i : 2 . 0%jy.T\ Mn : 

2. 0%J2iT\ C r : 11. 0—1 8. 0%. Moist 
(3MofcWc9 2H**. Mo+l/2Wtl. 0%&^i_ 

3. 0%iaT, N : 0 . 0 4 — 0 . 2 5%. SfetV, 
Ti. Nb^-3^iat^(i2ffil3l_h^^ltT- > 0. 2 5 

N i : 0 . 1— 2 . 5%i5«ttfCu : 0 . 1 — 
3. 0%Sr#^. a*ON i fc C u ( 3 ) 3&ffi 

o ( 1 ) sC-CSSftS A«# 1 0 ( 2 ) 

ix£ B 2 0 BLL-C fc S fc £ fc ^4 WTLAtt^ 

30N+llV+10Ti+5Nb ( 1 ) 

mimmns^] 0021 

[MiE^] 

[002 1 ] ( 2 ) *Kij^-B«li. *ffllM<DWffi& 
±5-frS7C*-C*>SC r . Mo. W. Cu. N^fi% 

0 J: 9 /hS ^ fc . mff^BfLAtt^W^ix^ v WT\ 
( 2 ) SC^tBfS 2 OfiLLf: Ufco ±iE7TC*^ffi. 
5 %£XV<n c o £ *^ 0 Jli^^JlJ LTt)±^, 



[ffliE^JHB*] 0 0 27 

[WiEl*I^] 
[0027] 



(9) 



nWl 2001-49399 



[«1 ] 



AM 

sw 


ffc^Jfififc (mass SO 


AfiK 


Big 


N l/Gu 








J 1 


Mil 


K i 
IH 1 


r r 

L r 


XI 

it 


ii r , 

MO 




N 


V 


T i 
1 ] 




n 
t> 




La 




re 










1 

! 


0. 44 


0. 37 


0. 46 


0. 51 


16. 2 




2.03 


a, 53 


0.113 
















Bal. 




J. 0 pi 


U. a p 




2 


0. 48 


0. 58 


0.45 


0. 67 


15.9 




K 97 


0. 69 


0.137 
















ui. 


-1.01 


27. 20 


0.97 




3 


0. 41 


0.61 


0.78 


0.36 


15,4 




L55 


0.87 


0.09S 
















Bal, 


1.18 


24,33 


0.41 


*mmm 


4 


0.53 


0.24 


0.B3 


0.54 


17. 1 




1.86 


1. 54 


0.124 
















Bal. 


-5.44 


28, 50 


0. 35 


fmmm 


5 


0. 45 


0.46 


0.59 


1.43 


16.6 


0. 1 


2. 14 


0.59 


0. 153 
















Bal. 


-2. 55 


29.01 


2.42 


immm 


6 


0. 46 


0.32 


0.51 


!.98 


16. 3 




1.87 


0. 56 


0. 141 
















Bal. 


-6.99 


27. 26 


3.54 


*mmm 


7 


0.42 


0. 64 


0.57 


0. 61 


15. 7 




2. 12 


0. 57 


0. 127 


0.05 














Bal. 


3. 29 


27.08 


1.07 




8 


0.47 


0.41 


0.52 


0. 57 


u. g 




2.31 


0. 69 


0. 174 




0.02 












Bal. 


-1. 92 


28. 43 


0.83 


&mmm 




0.43 


0.54 


0.36 


0.74 


16. 1 




2. 01 


0. 66 


0. 115 






0. 04 










Bal. 


1.93 


26.84 


1. 12 




10 


0.44 


0.29 


0.83 


0.45 


16. 2 




1. 99 


0. 7 


0. 161 








0.0011 








BaL 


-1. 39 


28.30 


0. 64 




11 


0.45 


0.54 


0.61 


0. 53 


15.9 




1. 84 


0.48 


0.133 










0.0006 






Bak 


0.61 


26.77 


1, 10 




12 


0.52 


0.46 


0. 49 


0.89 


16.7 




2. 26 


0.96 


0, 147 












0. 0007 




Bal. 


-3. 17 


29. 53 


0.93 




13 


0.49 


0.57 


0. 52 


0.55 


16. 2 




2.07 


0. 58 


0. 114 


- 












0.0L 


Bal. , 


0. 48 


27. 03 


0.95 




21 


0.98 


0.31 


0. 45 


0. 12 


IS. 7 




0- 33 


001 


0-031 
















Bal. 


-21.65 


18-73 


12.00 




22 


0. 24 


0,41 


0.57 


0-32 


13.4 




2.03 


0.43 


0,067 
















Bal. 


9.09 


22.54 


0. 74 


tfctScfiH 


23 


0,43 


0, 47 


0.62 


0,21 


20.6 




2.41 


0.41 


0. 0S7 
















Bal. 


E0. 35 


31. 57 


0.51 




24 


0, 41 


0. 53 


0. 59 


0.34 


9.4 




1.83 


0.63 


0. 103 
















BaL 


-3.39 


IS. 16 


0. 54 




25 


0. 43 


0.39 


0. 27 


0. 49 


u, e 




0. 21 


0.62 


0. 125 
















Bal. 


-6.91 


19.66 


0. 79 




26 


0. 48 


0.68 


0.45 


0.67 


16. 3 




4.60 


0.53 


0.1111 - 














Bal. 


12.01 


35.14 


2.03 





